In many previous studies of real business cycle, economy has been analyzed only near steady state. This research adds an analysis on transitional path to the analysis near steady state. This research analyzes the size of responses of economic variables to productivity shocks depending on development stages. Economic scale is different depending on the development stages, therefore, the size of the volatility of economic variables is also quite different even though the same shock occurs. The volatility of consumption and capital stock at the early development stage can be overestimated comparing to the volatility near steady state. On the other hand, the volatility of labor and investment at the early development stage can be underestimated comparing to the volatility near steady state.
from the steady state against external shocks. In addition to the analysis near steady state, we assume an economy on a transitional path which is far from steady state and calculate how much economic variables deviate from the transitional path when external productivity shocks occur. This research compares the size of the volatility of economic variables when the external shocks occur not only near steady state but also on transitional path. This point is new and different from previous research.
Except for few developed countries, most countries do not reach their steady state. If many countries are still on their transitional path, it would be more appropriate for those countries to analyze the movement of economic variables on their transitional path than to analyze the movement near their steady state which is still ahead.
In this research, we analyze the difference between the fluctuation near the steady state and the fluctuation on transitional path using the basic RBC model. We found that the degree of responses of economic variables to the same external productivity shock, which affects the same percent of output, varied considerably depending on the development stages. The results obtained in this research are summarized as follows; 1) The volatility of consumption and capital stock on transitional path is overestimated comparing to the volatility near steady state. 2) On the other hand, the volatility of labor and investment on transitional path is underestimated comparing to the volatility near steady state. The results imply that there are differences in volatility of the economies depending on whether they analyze it at the steady state or while being on a transitional path. As these differences exist it is recommended that the countries take it into consideration for making decisions regarding the economic policies.
This research contributes to report that in the basic RBC model, the response of economic variables to an exogenous TFP shocks is state-dependent. This restult has great implications for developing countries. It is important to highlight that in this research, we will not address the possible mechanisms behind the obtained results theoretically. This research is about making a note on the results and the possible mechanisms will be studied in the future research papers.
This note is organized as follows: Section 2 introduces the basic RBC model. Section 3 compares the volatility obtained near steady state with the volatility obtained at early stage of development. And, Section 4 offers conclusions on this research.
Basic RBC model
In this research, we deal with the basic RBC model. The RBC model is an endogenous model that introduces the labor supply into Ramsey-Cass-Koopmans model, which is the simplest dynamic model with labor supply and capital accumulation including micro-foundation. Section 2 describes the basic RBC model briefly. There is no author's originality in Section 2. Symbols of economic variables and parameters used in this research follow the symbol notations commonly used in economics. t, C, L, K, Y , r, w, A, α, β, δ, ρ, and γ mean time, consumption, labor, capital stock, output, interest rate, wage rate, productivity, capital share, discount factor, depreciation rate, persistence of technology shock, technology shock and a parameter that measures the relative weight of leisure in the utility function, respectively.
In this research, in order to avoid using the approximation methods near steady state (Blanchard and Kahn (1980) , Kydland and Prescott (1982) , Uhlig (1999) , Klein (2000) , Sims The model is as follows.
• Household
• Firm
• market equilibrium
• productivity shock (6) is a technology process which evolves as a first order autoregressive stochastic process.
is an i.i.d. standard normal process. And, B is a constant, B = 
Results
We analyze the results numerically. The parameter values for numerical calculation are set as follows; β = 0.99, δ = 0.025, α = the capital stock at the steady state is 1.0, the initial value of the capital stock (K 0 ) was set to 0.5. We summarize the values in Table 1 . Table 1 (6) show the paths and trends 2 . The blue lines are the paths in the case that the shock occurs at the steady state and the red lines are the paths in the case that the shock occurs at the half of steady 2 Because this journal is printed in black and white only, even though the figures in the original paper were prepared for color production, it is impossible to recognize which one are blue and which one are red lines. For the readers who are interested in the figures, the author provides the original figures at http://www2.asia-u.ac.jp/˜shin. (7) to (12) show the deviation rates of the cycle from the trend. The deviation rate 3 We drew the blue lines first and the red lines next. Because the shock was common, in Fig. 1 (1) and (7), the blue lines were overlaid with the red lines. We can see only red lines in Fig. 1 (1) and (7). In Fig. 1 (9) and (11), the peaks of red lines are higher than the peaks of the blue lines. On the contrary, in Fig. 1 (10) and (12) the peaks of blue lines are higher than the peaks of the red lines. The consumption and the capital stock response more to the productivity shock when the economy is at early stage, which is a characteristic of a developing country. By contrast, the labor and the investment response more to the productivity shock when the economy is near steady state, which is a characteristic of a developed country. Fig. 2 shows the responses of each economic variable when an one-off negative productivity shock occurs in period 0. The shock also affects the same percentage of output of both economies in the steady state and in the transitional path as Fig. 1 . The way to read Fig. 2 is the same with that of Fig. 1 . In Fig. 2 (1) to (6), all variables respond negatively to the negative productivity shock and the economic variables starting from the transitional path converge to the steady state. The differences fade away finally as time goes. In Fig. 2 (9) and (11), the valleys of red lines are deeper than the valleys of the blue lines. On the contrary, in Fig. 2 (10) and (12) the valleys of blue lines are deeper than the valleys of the red lines.
The consumption and the capital stock response more to the productivity shock when the economy is at early stage, which is a characteristic of a developing country. By contrast, the labor and the investment response more to the productivity shock when the economy is near steady state, which is a characteristic of a developed country. These results are the same with the outcome when the positive productivity shock occurs as we have seen in Fig. 1 . 
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We measure the height of the peaks and the depth of the valleys. Table 2 shows the largest deviation rates of each economic variable. Even though the external productivity shocks are common, the size of responses to the same shock is different depending on the economic development stages. The differences are quite big. The range for the differences of the deviation rates between the blue lines and the red lines is about 7% to 30%. In the case of capital stock and investment, the differences of deviation rate are about 30%. Of course, the differences will be diminished, as the initial level of capital stock is closer to the steady state. Fig. 3 shows the responses of each economic variable when productivity shock occurs consecutively from period 0. The productivity shock follows from Eq. (6). Fig. 1 (1) to (6) show the paths and trends of each variable and Fig. 3 (7) to (12) show the deviation rates We compare the economy at the early stage of development and the economy near the steady state. As seen at the beginning part of Fig. 3 (9) and (11) It is considered that the larger the value of the economic variables is, the smaller the deviation rate is, oppositely, the smaller the value of the economic variables is, the bigger the deviation rate is. However, we want to remind you again that this is just an intuitive explanation, and not theoretical one, of the possible mechanisms behind the obtained results, that will be discussed in the next research 4 .
Conclusion
In this research, we analyzed the size of the responses of the economic variables to external shocks depending on the development stages. We compared the volatility of economic variables at early stage of development with the volatility of economic variables near steady state.
Even though the external productivity shock was the same, the sizes of the responses of economic variables to the common shocks were quite different since the scale of economy varied depending on the stages of development. The range for the differences of the deviation rates is about 7% to 30%. In the case of capital stock and investment, the differences of deviation rate were about 30%. This research made the differences clear using the numerical analysis.
This is the main contribution of this research. In the case of consumption and capital stock, the deviation rates at the early stage of development are larger than the deviation rates near the steady state. On the other hand, in the case of labor and investment, the deviation rates at the early stages of development are smaller than the deviation rate near the steady state.
Considering the real factor that most of the countries are on their transitional path not in their steady state, these countries should consider the differences when they analyze their economic fluctuations using the analysis near steady state. If not, the fluctuations can be overestimated or underestimated. It will be necessary for developing countries to analyze their economies not only near the steady state but also on their transitional path.
